, whereas enhanced neuapproach that compared physiologically reciprocal perronal excitability was produced by means of a novel, turbations: suppression of synaptic transmission versus dominantly acting, truncated eag potassium channel.
hyperexcitation of neurons and thus of synaptic release. By using a new, landmark-based procedure for aligning This comparison allowed us to infer excitatory versus diverse expression patterns among the various mosaic inhibitory roles for particular sets of cells. We further strains, a comparison of courtship performance and afemployed a landmark-based system of aligning and fected brain sites in strains expressing the transgenes overlaying 3D mosaic expression patterns in order to identified a cluster of cells in the posterior lateral protoobtain an accurate map of functionally important cells cerebrum that exerts reciprocal effects on the initiation based on the overlap among multiple strains. of courtship, suppressing it when they are inactivated and enhancing it when they are hyperactivated, indicative of cells that normally play an excitatory, triggering Results role. A separate group of nearby cells, slightly more anterior in the lateral protocerebrum, was found to inTwo different transgenes based on the shibire (shi) and hibit courtship when its activity is enhanced, indicative ether-a-go-go (eag) genes were used in the GAL4/UAS of an inhibitory role in courtship.
system to create mosaic males with either disrupted Conclusions: A cluster of cells, some excitatory and neurotransmission or increased neuronal excitability, resome inhibitory, in the lateral protocerebrum regulates spectively. Fourteen enhancer trap GAL4 lines were courtship initiation in Drosophila. These cells are likely used to drive expression of (1) UAS-shi ts1 to conditionally to be an integration center for the multiple sensory ininhibit neurotransmission [9] and (2) a novel truncated puts that trigger male courtship. eag potassium channel transgene (UAS-eag . Two other genotypes showed a simi-CNS was analyzed (Figure 3 ). UAS-eag ⌬932 was driven either by hsp70-GAL4 and heat shocked [15] or by the lar courtship phenotype (7B and 53B/UAS-shi 
/ϩ
Having confirmed that expression of UAS-eag ⌬932 behaviorally mimicks the eag 1 mutation, 14 enhancer trap (Figure 2A ), but this effect on locomotor behavior was too small to be responsible for any reduced courtship GAL4 lines were analyzed as described above for the UAS-shi ts1 strategy (Figure 4 ). Courtship initiation latency of these lines. The remaining genotypes (c747, c309, 40B, and 29B/UAS-shi ts1 ) that showed reductions in the was significantly affected in three genotypes ( Figure 4A ). MJ286/UAS-eag ⌬932 and MJ146/UAS-eag ⌬932 males initiduration of courtship to varying degrees not attributable to reduced locomotion did not affect initiation latency ated courtship significantly sooner than controls (GAL4/ϩ, UAS-eag ⌬932 /ϩ, and Canton-S genotypes), whereas ( Figure 1A) .
Expression driven by the GAL4 lines c747 and c309 MJ63/UAS-eag ⌬932 took significantly longer to begin courting than controls. These data suggest that the had opposing effects on the duration of wing extension and vibration (measured as a proportion of total courttransgene is expressed in regions that normally act to initiate courtship in MJ286/UAS-eag ⌬932 and MJ146/ ship duration; Figure 1C) only genotype that showed a significant effect on total erally to cause hyperexcitable courtship behavior, a linecrossing assay of locomotor behavior was carried out courtship duration compared to controls ( Figure 4B ). The duration of courtship in this genotype was relatively to show that the hyperexcitable behavioral effects were not simply due to increased locomotor activity. As greater than controls, although the absolute effect was very small and was probably the result of initiating courtshown in Figure 4D , none of the GAL4/UAS genotypes showed significant differences when compared to Canship quickly and maintaining longer bouts.
As the effect of the truncated eag transgene was genton-S and UAS-eag cell bodies whose neuronal processes may well project Heimbeck et al. [8] had previously found that projections into the region identified in the current study. The presfrom the antennal lobes to the lateral protocerebrum, ence in MJ286 of sexually dimorphic function suggests independent of the mushroom bodies, were essential that its dorsal, lateral, and protocerebral cells may even for courtship initiation. These data, which are consistent be part of the sex-specific focus for initiation, as well with the normal initiation of courtship in mushroom as being required for its physiological realization. The body-ablated and mushroom-body impaired males [ and neural basis for this evolutionarily critical behavior.
Confocal Microscopy
The fact that courtship consists of a series of stereotypi- ts1 experiments) Canton-Special (CS) was the source of young lateral neurons, the posterior optic tract, the processes that extend wild-type virgin females for courtship tests or males for control over the calyces of the mushroom bodies, the processes that define crosses to generate flies of genotype GAL4/ϩ or UAS/ϩ, and for the the optic lobes, the entrance of the antennal nerve into the antennal genetic background of all GAL4 and UAS strains. The P{GAL4;w ϩ } lobes, the entrance sites of the suboesophageal ganglion nerves, and enhancer trap lines were: 29B, 7B, 6J3, 53B, 30B, 13AX, 40B (dethe point at which the processes extend from the lateral neurons. scribed in [10] 
